Introduction
============

Injuries are increasingly recognized as a major component of the global burden of disease.^[@bib1]^ The burden of accidents and injuries is immense, as they tend to affect mainly youth and are usually followed by premature death or severe disability. They represent the fourth leading cause of death globally and the number one cause of death in youth in developing countries.^[@bib2]^ One quarter of the disabilities in some countries is estimated to be due to accidents and violence.^[@bib3]^

Between 1990 and 2010 road traffic crashes, burns, falls, suicide, homicide, and violence resulted in approximately 5.1 million deaths annually.^[@bib4]^

Injuries and violence represent a threat to health for every society, as they cause more than five million deaths worldwide every year, accounting for 9% of the total global mortality, of which road traffic accidents form approximately a quarter.^[@bib5]^ Furthermore, many of those who survive attacks of violence, accidents and other injuries live with one or more disabilities that may negatively affect the quality of their lives.^[@bib6]^ Injuries were responsible for an estimated 5% of the total years lived with disability in 2015.^[@bib7]^

Road traffic accidents kill 1.25 million people worldwide each year, mainly among those aged 15--29 years. Approximately 90% of world fatalities on roads happen in low- and middle-income countries (LMICs), despite that these countries own only 54% of the world\'s vehicles.^[@bib8]--[@bib9]^ Falls are the second leading cause of unintentional injury worldwide and are increasingly frequent given aging populations,^[@bib10]^ while burns are ubiquitous during conflict. Previous studies of civilian injuries in LMICs disrupted by conflict reported that burns were responsible for 4--10% of all injuries.^[@bib11]^

The longstanding conflict in Iraq has resulted in a situation of continuous violence and ongoing instability, which has in turn led to an increasing incidence of injuries and a crippled health system with widely acknowledged rampant corruption. This ongoing conflict has led to continuous violence, wars, economic sanctions and sectarian divisions.^[@bib12]^ Populations have been subdued due to mass executions, systematic rape, torment, and genocide. Children have been used as suicide bombers and human shields.^[@bib13]^ Survivors often present with psychological trauma and depression with reports of elevated rates of suicide.^[@bib14]^ In 2014, the estimated number of disabled people or those with special needs in Iraq was four million, a rate of 15% against a global rate of 10%.^[@bib15]^ The figure reported for the rate of disabilities and special needs in Iraq is thought to constantly increase due to ongoing violence, conflicts and acts of terrorism.

Approximately 470,000 people died prematurely in 2015 as victims of homicide worldwide, registering a rate of 6.4 per 100,000.^[@bib16]^ That year WHO estimated the homicide level in Iraq as 12.7/100,000,^[@bib17]^ which was considered the leading cause of premature mortality in the country.^[@bib18]^ Iraq also captured the first rank among the EMR countries in the "age-adjusted injury mortality rate due to war (252/100,000), exceeding that of Afghanistan, Sudan and Somalia."^[@bib19]^

Rationale
---------

Data about civilian injuries in conflict are usually scarce.^[@bib20]--[@bib25]^ To the best of our knowledge, no study has attempted to estimate non-military related accidents among civilians during the years of conflict in Iraq. To fill this gap, we analyzed data from nationally reliable sources of surveillance in the Ministry of Health Iraq to establish baseline information.

The objective of this study was to determine a trend for the six main types of accidents (RTA, falls, burns, firearm injuries, assaults by sharp objects and sexual assaults) in Iraq during the last 14 years that represent a critical period of unrest since the United States invasion. It is hoped that the resulting baseline information obtained can be used by health authorities and policy makers to understand the impact and effects of accidents during conflict and to better prepare and plan for future interventions. This will strengthen measures of primary and secondary prevention by improving the quality and standards of the relevant health services.

Methods
=======

This descriptive study was conducted during the period from January 1^st^ through December 31^st^ 2017 using and processing already available surveillance data from the Ministry of Health in Iraq. The methodology to determine the trend was based on measuring the incidence rate of each non-military related accident during the conflict period from 2003 till 2016.

Accidents were classified into six categories: Road traffic accidents (RTA), accidental falls, burns, firearm injuries, and assaults with sharp objects. Estimates of sexual assaults were also included within the study as these incidents were associated with the conflict and are usually causes of physical and/or psychological trauma. Injuries were defined as intentional or unintentional physical harm that required medical care and that resulted in a period of reduction or loss of normal daily activities.

Data were collected from data registries of the Department of Health and Vital Statistics of the Iraqi Ministry of Health. All data related to the years 2003--2016 were included in the study.

Data were gathered month by month, double-checked and confirmed against data from other health organizations, such as WHO and UNICEF reports and surveys.

To measure the rate of occurrence, the total population for each governorate, or province, and for Iraq as a whole, was obtained from the Central Statistical Organization to be used as denominators. These rates were then plotted against time to define the trend of each accident.

Data Analysis
-------------

A descriptive statistical analysis to estimate the rates was carried out using the Statistical Package for Social Sciences (SPSS version 23). Linear regression was computed to estimate the trends of the disease. The outcome depended on the slope---whether downward, upward, or flat---to assess the trend. Levels of significance were determined based on a value of *p* ≤ 0.05.

The incident percent change was calculated for the whole and mid-time periods as a measure of difference for each accident trend. The trends presented the rate of occurrence for the whole country, distributed by gender and age.

Official approvals were granted from the Iraqi Ministry of Health and the Central Statistical Organization (CSO). The ethical aspect was approved by the Ethical Committee in the College of Medicine, Mustansiriyah University. We used the anonymous database for the analysis.

Results
=======

The rate of **road traffic accidents** increased significantly from 1.85/1000 in the year 2003 up to 2.9/1000 in 2016 (*p* = 0.004), with male predominance (ratio 3:1) ([Figure 1](#fig1){ref-type="fig"}).

The trend of **accidentalfalls** showed a significant increase especially after 2008 (*p* ≤ 0.01) (males more than females) ([Figure 2](#fig2){ref-type="fig"}).

After a peak in 2011, **burns** dropped significantly from 4.19/1000 to 3.42/1000 (*p* ≤ 0.01) ([Figure 3](#fig3){ref-type="fig"}). Males and females were equally affected, but it was more prevalent among middle-aged and older adults (older than 40 years).

**Firearm accidents** significantly decreased, starting with a rate of 2.2/1000 in 2007 and ending at 0.39 in 2016 (*p* ≤ 0.01), mostly among males ([Figure 4](#fig4){ref-type="fig"}).

The trend of **assault by sharp object** accidents also decreased with time to reach a rate of 0.47/1000 with *p* = 0.0001 ([Figure 5](#fig5){ref-type="fig"}). This type of accident affected males more than females. **Sexual assaults** showed a significant down-sloping trend over time with *p* = 0.037 and mostly against females ([Figure 6](#fig6){ref-type="fig"}).

[Table 1](#tbl1){ref-type="table"} shows the distribution of all accidents for the studied period (2003--2016) by age. RTA and firearm accidents were more prevalent among the age group 20--39 years, while falls were reported more in the young age groups (less than 20 years). Burns formed approximately half (46%) the total of accidents during the whole period.

[Table 2](#tbl2){ref-type="table"} shows the percent change in the incidence rate of accidents during the periods 2003--2010, 2010--2016, and 2003--2016.

Discussion
----------

The global trend of accidents witnessed a decrease during the period between 2005 and 2015,^[@bib26]^ even as it was increasing in middle and low income countries such as Egypt and Iran.^[@bib27]--[@bib28]^ Whilst conditions in Iraq do not seem to be better, per se, the pattern however has shifted from intentional injuries (gunshot and explosions) to unintentional injuries (falls and road traffic accidents), which means that Iraqi civilians are still experiencing a high incidence of accidents, even after the relative decline in the acts of terrorism.

**Road traffic accidents** presented with the greatest change over the study period, especially after 2008, with an elevated total of 887,374 accidents, mainly affecting pedestrians. This could be explained by the rapid surge in the number of vehicles on the roads, including cars and motorcycles, accompanied by weak or absent traffic legislation.^[@bib29]^ Generally, the Eastern Mediterranean region has the world\'s second highest road traffic accident incidence and death rate, after Africa.^[@bib30]^

The estimated road traffic fatalities in Iraq were 3963 in 2013. In 2015 the rate was 20/100,000,^[@bib31]^ with 60% of the survivors developing permanent disabilities that in turn affected their living and socioeconomic status.^[@bib32]^ A study in Iraq in 2013 revealed a RTA fatality rate of 8.6 to 10.7 per 100,000, of whom 78.2 % were males and 28.5 % were children.^[@bib29]^

**Accidental falls** showed an upward trend in Iraq, mainly in males. A similar increasing trend was noted by Bener et al., in Qatar (2012) but with a lower incidence rate (0.5/1000).^[@bib33]^ The main affected age groups were children (attributed probably to parental unawareness) and adolescents who are pushed to work in building construction and other dangerous labor (with ignorance of safety measures), as they may become the principal breadwinners for their families, especially after the loss of many of the householders as a consequence of war-related violence, particularly after the 2003 USA invasion.

A community-based household survey conducted in Baghdad estimated the case fatality rate of falls to be 5%, where 75% of the cases left those injured with some type of life-limiting disability.^[@bib34]^

Burns
-----

The incidence of burns showed a stable rate. However, the prevalence of burns during the peak period in 2011 is considered very high when compared to the global (1/1000)^[@bib35]^ and regional rates (1.87/1000).^[@bib36]^ This high rate could be described as an epidemic. It arose from the security instability all over the country,^[@bib37]^ added to the status of thousands of displaced families where 16% had no ordinary facilities for cooking and personal warming, a situation that increased the risk of burn accidents.^[@bib38]^

In addition to the high rate of mortality and disability associated with burns, they are considered the most expensive of nonfatal injuries that affect the victim\'s income, the family\'s economic standards, and even their food security,^[@bib39]^ not to mention the social stigma due to the physical disfigurement that in turn leads to isolation, psychological impairment, and reduced productivity.^[@bib40]^ Surveys in Iraq revealed that the burn-related case fatality rate reached as high as 16%.^[@bib37]^

Assaults with firearms and sharp objects
----------------------------------------

Firearm injuries witnessed a drop after a spike extended between 2003 and 2008. This trend mirrored the social situation in Iraq. The first peak occurred after the US invasion in 2003 and the subsequent sectarian conflict that witnessed a heightened level of combat and interpersonal violence with a complete absence of law in many Iraqi territories.^[@bib12]^ The second peak started after 2013, after the rising activities of fighters belonging to what is called the Islamic State of Iraq and Sham (ISIS), with subsequent military operations, dubbed "liberation activities," launched by the government and its allied forces that significantly raised the levels of such injuries among both civilians and combatants.^[@bib14]^ The Lafta et al., study in 2015^[@bib13]^ estimated the mortality from intentional injuries at approximately 39%, with a disability rate of 77.1%. When these are added to the economic burden arising from subsequent hospitalization, surgical procedures and rehabilitations, it can draw a clearer picture of the resulting burden that often exhausts the already crippled healthcare system in general. This also affects the quality of living of the affected households as lost income from those previously working and who are subsequently injured can be devastating.^[@bib41]^

**Sexual assaults** peaked in 2003 in the wake of the US invasion. It can be attributed to the chaos happening at that time, including assaults that were committed by the US army. People started to report such crimes in 2003 as they thought that there would be a democratic transition towards freedom, but then, as everything reverted to the old situation, the case reporting declined again. This explains why there was only a small increase in the incidence of assaults during 2014, the time of ISIS\' occupation of Mosul, despite several nongovernmental reports of rape against women in the affected territories.^[@bib42]^

The results revealed that accidents were more prevalent among adults, with the exception of accidental falls. It is understood that adults are more exposed to accidents as they are usually the breadwinners of their families, so being outside the house most of the day increases their exposure to different types of intentional and unintentional accidents. On the other hand, being a male in Iraq is still highly dangerous which means that even after the relative recession of violence, life is still difficult for Iraqi males.

The main limitations of this study are underreporting and incomplete registries. As the source of data was hospital records, the reported injuries were likely moderate-to-severe in order to require hospital admission, meaning that most minor injuries were not registered. On the other hand, fatal injuries were also not registered as they typically go directly to the morgue. Thus the reported incidence rates are bare minimum estimates due to underreporting. Scarce case information is a common problem when dealing with Ministry of Health registries. A house-to-house survey would be more informative but it would also be associated with recall bias.

Conclusion
==========

Although some accidents in Iraq are sloping downward, such as those involving firearms, assault by sharp objects, and sexual assaults, other more prevalent accidents, such as RTA and accidental falls are increasing, meaning that accidents continue to burden an already deteriorated Iraqi healthcare system. Understanding the impact of this burden is essential to better prepare for future plans and interventions that can improve the standards of health services (including emergency units), upgrade their quality, and enhance accessibility and utilization.
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###### 

Distribution of cases of accidents by age for the whole period (2003--2016).

  Type of accident           Age groups (years)   Totals by accident                                                          
  -------------------------- -------------------- -------------------- --------- ------ ----------- ------ ----------- ------ -----------
  RTA                        9761                 1.1                  104,710   11.8   456,998     51.5   315,905     35.6   887,374
                                                                                                                              
  Accidental falls           117,634              26.6                 132,670   30.0   111,885     25.3   80,045      18.1   442,234
                                                                                                                              
  Burns                      207,556              12.8                 295,118   18.2   484,839     29.9   634,019     39.1   1,621,532
                                                                                                                              
  Firearm accidents          909                  0.3                  17,571    5.8    208,432     68.8   76,042      25.1   302,954
                                                                                                                              
  Assault by sharp objects   0                    0                    26,140    9.9    142,852     54.1   95,058      36.0   264,050
                                                                                                                              
  Sexual assaults            0                    0                    69        3.7    1336        71.1   474         25.2   1879
                                                                                                                              
  Total accidents by age     335,860                                   576,278          1,406,342          1,201,543          3,529,023
                                                                                                                              

###### 

Percent change in incidence rate of accidents (2003--10), (2010--16), (2003--16).

  ID   Accident               Rate 2003   Rate 2010   Percent change 2003--10   Rate 2016   Percent change 2010--16   Percent change 2003--16
  ---- ---------------------- ----------- ----------- ------------------------- ----------- ------------------------- -------------------------
  1    RTA                    1.85        2.01        8.65                      2.91        44.78                     57.30
                                                                                                                      
  2    Fall from height       0.95        1.06        11.57                     1.43        34.9                      50.53
                                                                                                                      
  3    Burns                  4.19        4.39        4.77                      3.42         − 22.10                   − 18.38
                                                                                                                      
  5    Firearm                1.13        0.34         − 69.9                   0.39        12.8                       − 65.48
                                                                                                                      
  6    Assaults with sharps   0.86        0.62         − 27.9                   0.47         − 24.19                   − 45.34
                                                                                                                      
  7    Sexual assaults        0.03        0.0028       − 90.66                  .0025        − 10.71                   − 91.66
                                                                                                                      
  8    Total accidents        6.44        6.02         − 6.52                   5.2          − 13.62                   − 19.25
                                                                                                                      
